T he Nile tilapia {Oreochromis niloticus),b\vLt tilapia, {Oreochromis aureus) and specimens showing intermediate external appearance to both species were sampled from Lake Edku and examined for differences in morphological characteristics to determine the natural hybrids of these species. The results of univariate analyses indicated highly significant differences of biotnetric characters between the hybrid groups and parental species. Multivariate analysis of meristic and morphometric values showed significant differences between all examined fish groups. The number of biometrics characters, which revealed significant differences between Nile tilapia and its hybrids, ranged from four to five out of seven meristic and twelve to fifteen out of twenty-one morphometric characters. Meanwhile, between blue tilapia and hybrids there were two to five out of seven and fourteen to sixteen out of twenty-one meristic and morphometric characters respectively. Also discriminate function analysis indicated that the biometric variables giving the most separation between the hybrid and parental species were dorsal fin spines, vertebrae number, pectoral fin length, postorbital length, head length and interorbital width. A classification to groups using the above functions derived from morphometric data yielded stronger separation than meristic counts for the examined groups. The results indicated the existence of natural hybridization between O. niloticus and 0. aureus in Lake Edku.
INTRODUCTION
Tilapias play an important part in the economy of the Egyptian fisheries, since they constitute about RD 35.32 % of the total fish production of the country in 1997 (GAF, 1997) . In all the Egyptian Shntfudy A. Bakhoum brackish water Lakes, tilapia species were found with external appearance being intermediate to Nile tilapia (Oreochromis niloticus) and blue tilapia (Oreochromis aureus). Several investigators have documented the apparent case of natural hybridization between different species of tilapias (Welcomme 1964; Fryer & lies 1972 and Agnese et al. 1998) . The hybrid nature reveals the high heterogeneity of its different traits, which are inherited from different parents, posing the question of how to recognize the hybrid and backcrossing specimens from the parental species.
The present study aimed to get evidence for the existence of natural hybridization between O. niloticus and O. aureus in Lake Edku and examine the biometrics intermediary' of the hybrids to indicate the extent of morphological differences between parental species and hybrid groups.
MATERIAL AND METHODS
Lake Edku situated at about 30 km to the northern east of Alexandria, has an area of about 12,600 hectare (30,000 feddan). It lies west to Rosetta branch of the Nile, at latitude 30° 25 N and longitude 31° 15 E. It is a shallow lake connected with the Mediterranean Sea at the western side through a narrow channel (Boughaz El-Maadia). It receives considerable amounts of drainage water from Rashid, El-Bousily, Edku and El-Barzik drains (Philips. 1994) .
Trammel nets were used to collect parental Oreochromis niloticus and Oreochromis aureus and their hybrids from the Lake during the period from May 1998 to December 1999. A total of 105, 91 and 345 specimens (total length ranging from 88 to 310 mm) for Nile tilapia, blue tilapia and hybrid groups respectively were randomly sampled. Parental species were determined by following descriptions of pure O. niloticus (Boulenger, 1915; Bishai and Khali I, 1997) and O. aureus (Trewaves, 1964) . The biometric characters examined included twenty-one morphometric measurements (all the measurements were taken to the nearest mm.) and seven meristic counts. Morphometric measurements were standardized to the maximum value of standard length by the method outlined by Beacham and Murray (1983) . This allometric regression to a standard size is a preferred method of removing size variation in characters among individuals (Reist, 1985) . The meristic and size-adjusted data sets were analyzed univariately by the methods of one-way ANOVA aureus{9A\%).
The comparison of seven meristic counts and twenty-one morphometric characters between parental species and hybrid groups are summarized in Table 1 .
i. Univariate analyses
One-way ANOVA indicated significant differences of meristic counts (F=3.679,p<0.GGl) and morphometric measurements (F =lL955,p<0.001) between the hybrid groups and parental species. Tukey's honest-significant difference (HSD) of merisric characters 146 Shnoudy A. Bakhoum indicated that the significant difference was found only between Nile tilapia and blue tilapia (p<0.05). Meanwhile, morphometric characters revealed that Nile tilapia was significantly different from others groups (p<0.001), blue tilapia showed significant difference from hybrids (hi, h2) (p<0.05) beside Nile tilapia. The difference among hybrids revealed that hybrids I and 3 (H1&H3) differed from Nile tilapia (pO.001) and blue tilapia (p<0.05), while hybrid 2 (H2) was .significantly different only in the morphometric characters from Nile tilapia (pO.001).
A Kolmogorov -Smirnov test of meristic counts indicated that O. niloticus showed significant difference from O. aureiis and hybrid types in all examined characters except dorsal fin rays and anal fin rays compared with O. aureus and dorsal fin rays with hybrids 1&2. Furthermore, significant differences of O. niloticus from hybrid 3 were found in dorsal fin and pectoral fin rays. Comparing blue tilapia with hybrid groups revealed that this species differed from hybrids 1&2 only in the number of anal fin rays, and from hybrid 3 in all examined characters except dorsal fin spines. On the other hand, differences among hybrids indicated that hybrid 2 showed significant difference from hybrid 1 only in scales on lateral line and differed from hybrid 3 in dorsal fine spine, pectoral fin rays, scales on lateral line and vertebrae.
Concerning morphometrics, results from Kolmogorov-Smirnov test showed significant differences between Nile tilapia and the other four fish groups in all examined characters except in pelvic base length from hybrid 2, the maximum dorsal rays height from hybrid 3 and in pelvic base length and the maximum dorsal rays height from hybrid 1. Blue tilapia differed significantly in fifteen characters from hybrids 1&3 and eleven characters from hybrid2. Comparing hybrid specimens revealed that eight of the twenty-one characters were significantly different between hybrid 1 and other hybrid groups, but highly significant differences in 18 out of 21 morphometric characters were found between hybrid 2 and hybrid 3 (Table 2) , ii. Muitivariate analysis Squared Mahalanobis distance based on morphometric values tor the five fish groups revealed that only the distance between hybrid 1 and hybrid 2 was not significant. In case of using meristic and or all biometrics characters, the results revealed significant differences between all examined groups. The highest Mahalanobis distance was found between Nile tilapia and hybrid 3, whereas the smaller distances were between hybrids 1&2 (Table 3) .
NATURAL HYBRIDS BETWEEN NILE TILAPIA

AND BLUE TILAFIA IN LAKE EDKD
Stepwise discriminate function analysis of meristic and morphometric values showed significant differences between different fish groups (Table 4 ), This analysis indicated that four out of seven meristic counts and three out of the investigated twenty-one morphometric measurements contributed significantly to the muitivaxiate discrimination between Nile tilapia and blue tilapia. The number of biometric characters, which revealed significant differences between the Nile tilapia and hybrids* ranged from one to three out of seven meristic and two to six out of twenty-one morphometric character, while between Q. aureus and hybrids they were one to five out of seven and two to seven out of twenty-one meristic and morphometric characters respectively. Concerning the differences among hybrid groups* hybrid 1 showed significant difference in meristic counts from hybrid2 in the number of vertebrae and from hybrid 3 in dorsal fin spines and pectoral fin rays. The differences between hybrids 1&2 were in the number of vertebrae and dorsal Tin spines, whereas the number of morphometric measurements, which revealed significant difference between hybrids ranged from three to four out of twenty-one characters (Table 5) , A posteriori classification to groups using classification functions derived from the meristic characters yields separation with 79% for Nile tilapia, 34% for blue tilapia, 28% for hybrid 1, 60% for hybrid 2 and 31% for hybrid 3. When using the classification functions derived from morphometric data yielded stronger separation than meristic counts for all examined groups. The rate of correct site was 83% for Nile tilapia, and 71% for blue tilapia, 28% for hybridl, 74% for hybrid 2 and 35% for hybrid 3. while the best discrimination for these fish groups derived from meristic and morphometric data set. The rate of correct site allocation was high for all fish groups, being 100% for Nile tilapia, 82% for blue tilapia, 48% for hybridl, 80% for hybrid 2 and 74% for hybrid3. The coefficients for the number of vertebrae, standard length, maximum body depth, dorsal fin spines, upper jaw length, anal base length, dorsal base length, head length and head depth passing through eyes were relatively large, indicating their relative importance for discrimination (Fig.2) .
DISCUSSION
The reason for the occurrence of natural hybridization is the breaking of reproductive barriers that may be physiological, 148 Shnoudy A. Bakhoum behavioral or geographic. The existence of at least a partial physiological barrier to reproduction is shown by failure to obtain viable progeny in certain combinations, and by cases where hybrid progenies are fewer than those obtained from intraspecific spawning (Lovshin and Da Silva 1975) . The possible role of geographic separation in speciation is obvious. It seems virtually certain that one reason for the occurrence of natural hybrids is the breaking of the geographical reproductive barrier by artificial transfer of tilapias in African Lakes (Fryer and lies 1972) , In Lake Edku, the artificial transfer of Nile tilapia by drainage water into the Lake causes a break of the geographical reproductive barrier, also both parental species have overlapping spawning periods (EL-Haweet 1991 and El-Shazly 1993), and display a similar spawning behavior (maternal brooders).
The rnorphometric and meristic characters of hybrids were intermediate between the parents except anal fin rays in hybrids 1&2 and maximum dorsal rays height in hybrids 1&3, which showed higher values than those of parental species. Haroun (1999) 
